Cloning and functional characterization of the rat glutamine synthetase gene.
Glutamine synthetase catalyzes the formation of glutamine from glutamate and ammonia. It plays a central role in both amino acid neurotransmitter metabolism and ammonia detoxification in the central nervous system. Glutamine synthetase expression is regulated in developmental, hormonal, and in tissue- and cell-specific manners. We have cloned a full-length cDNA coding for rat glutamine synthetase, and have found an AT-rich area of conservation in the 3' untranslated regions between rat, mouse, and chicken, which may play a part in the regulation of the stability of the glutamine synthetase message. We have also cloned and mapped the gene coding for rat glutamine synthetase, and identified, by sequence analysis, areas potentially important for the regulation of glutamine synthetase transcription. Transient transfection of a variety of cell lines with deletion constructs of the glutamine synthetase promoter driving a chloramphenicol acetyltransferase reporter gene functionally demonstrates regions of the promoter containing elements important for transcriptional regulation.